SUMMARY 87 of 90 consecutive cases of medulloblastoma diagnosed at The Hospital for Sick Children, London, in the 10-year period 1965-74 were followed-up until death or until 1 January 1978. Only one patient survived in the 1st 5-year period and is a cure. In the 2nd 5-yearperiod 17(41 %) of 41 patients presenting are alive and, of these, 11 are 5-year survivors (= 39 % of possible 5-year survivors). Reasons for this improvement are discussed; it is thought likely that the main contribution is improved radiotherapeutic techniques.
Since Bailey and Cushing established medulloblastoma as an entity in 1925, it has been regarded as a predominantly paediatric cerebral tumour with a poor prognosis. Cushing (1930) showed that survival with radical surgery alone was impossible so that the current mainstays of treatment are a combination of surgery and radiotherapy. Surgery to the posterior fossa is as radical as is allowed at operation, and is followed by radiotherapy to the whole craniospinal axis as seeding occurs through cerebrospinal fluid paths. Until the 1950s very poor survival rates were uniformly reported (e.g. Lampe and Maclntyre, 1949; Chatty and Earle, 1971 ), but since then prognosis has improved, almost certainly because of better radiotherapeutic techniques (Smith et al., 1961; Bloom et al., 1969; Hope-Stone, 1970) . Five-year survival rates as high as 75 % have been quoted (Hope-Stone, 1970) but to the family doctor or neurosurgical unit counselling the newly diagnosed patient, the outlook is confusing as survival is generally quoted after successful completion of treatment. We report the follow-up on 87 of 90 consecutive cases diagnosed in the 10 years 1965-74. Histology in each case was confirmed by Professor T. Crawford at St George's Hospital. Divided into two consecutive 5-year periods there is more than a suggestion that the survival in the 2nd is better.
Cases and methods
Of 90 consecutive cases diagnosed with medulloblastoma in the 10-year period 1965-74, all except 3 cases have complete follow-up. These 3 (described below) are excluded from all the discussion. Gjerris (1976) . Symptoms of many of the cases in this series were discussed previously by Till (1975) .
Surgery
Definitive surgery was carried out in 94 % of cases at
The Hospital for Sick Children in London. As a routine this consisted of posterior fossa decompression with removal of as much tumour as the surgeon considered possible at the time of operation. Macroscopic removal was thought complete in 9 (10%) cases and partial in 72 (83 %). In all except one, surgery was at the time of initial diagnosis, the exception being a patient referred from Zambia who had received 4 months of chemotherapy (prednisolone, methotrexate, and vincristine) before transfer to England for surgery. Of the 5 cases not receiving definitive surgery, 3 were preoperative deaths and 2 presented with spinal secondaries for which they had laminectomies; one of these 11 months later had a frontal craniotomy for a frontal secondary.
Radiotherapy 11 of 87 patients died before radiotherapy could be initiated, and 2 other patients were not given radiotherapy. Five patients died during radiotherapy. Thus 66 (76 %) patients survived the combined treatment of surgery and radiotherapy. Radiotherapy was carried out at 6 different centres-38 cases were treated at UCH, London, receiving treatment with 250 kV equipment until 1967 and subsequently with 60Co equipment. 12 cases were treated at Guildford, before 1968, receiving radiation from 250 kV equipment. 13 cases received treatment at the Royal Marsden Hospital, 3 before 1968 using 250 kV equipment, and 9 after 1968 using 6 MeV equipment. One case was treated at Northampton, one at Nottingham, and one at Derby. Before 1968, radiotherapy was generally with 250 kV equipment and after this date with 60Co or 6 MeV equipment.
Radiation dosage varied, particularly before 1970. The overall outcome of the 87 cases presenting is shown in the Figure. Immunotherapy (Bloom, 1975) After 1970 immunotherapy was given to 14 patients (Makeever and King, 1966) . 5-year periods 1965-69, 1970-74 . It considers both the total cases presenting and the prognosis in those successfully completing surgery and radiotherapy. The 5-year survival of all cases presenting has improved from 2% in the first period to 39% of Firstly, that there was a high operative mortality and secondly, that without additional radiation, death was invariable within 6 months of diagnosis. The high operative mortality has been confirmed more recently (Smith et al., 1961; McFarland et al., 1969) . Elsberg and Gotten (1933) showed that a more conservative approach to surgery consisting of decompression of the posterior fossa with removal of the bulk of tumour tissue and reopening of cerebrospinal fluid paths, gave much better operative figures and did not appear adversely to influence the long-term outcome. This approach, probably associated with advances in anaesthesia and intensive postoperative care, has improved operative and immediate postoperative mortality in this series to 14% (20 5% of the 1st 5-year group and 10.0% of the 2nd group). The improved survival in the 2nd 5-year period is shown in Table 2 . In addition to surgical advances, this improvement could be due to other factors. Firstly, radiation therapy techniques improved in this period with the change from 250 kV to 2-10 MeV or 60Co equipment (Bloom et al., 1969) . Secondly, a higher dosage of radiotherapy was applied to both posterior fossa and spinal cord (Table 1) and with awareness was probably applied more effectively. Thirdly, immunotherapy or chemotherapy may have improved the outlook. Because 4 of the survivors had only surgery and radiotherapy, it is likely that improved prognosis is due mainly to improved radiotherapy, not to chemotherapy. This is substantiated by data from the first 100 patients on the STOP trial of adjuvant chemotherapy in medulloblastoma, where so far there is no difference between patients allocated chemotherapy in addition, compared with the group receiving surgery and radiotherapy alone (Bloom, 1977, personal communication). However, this trial has only been in effect 3 years, so it is too early to draw any conclusions.
The improved techniques of radiotherapy have been described (Smith et al., 1961; Bloom et al., 1969; Hope-Stone, 1970 ). Hope-Stone in a series of 35 cases, had a 58 % 5-year survival but only in a group completing successfully surgery and radiotherapy. The mean age in this series was 9 years which is old compared with other series, and this may favourably have influenced his results.
The reason for the poor survival in the first 5-year period has to be attributed to inadequate radiation, as overall only cases receiving 5000 rads to posterior fossa and 3500 rads to the spinal cord survived. Very few cases in this group received this amount of radiation (Table 1) .
For the paediatrician or neurosurgeon counselling parents at the time of diagnosis, it is important to know that the prognosis is improving. At least 39 % are now 5-year survivors and overall in this series, no patient has died more than 4 years after diagnosis, although late deaths have occurred in other series (Gjerris, 1976) . It may be that 5-year survival will be as high as 46 %. By the age + 9 months rule (Collins rule for embryonal tumours) we have overall in the 10-year period 7 (8 %) cases cured of their condition (Bloom et al., 1969) . 
